Angiotensin II--receptor subtypes characterization and pathophysiological implications.
In the past decade there have been considerable advances in basic knowledge of the renin-angiotensin system (RAS). The most important new development has been the appreciation of a tissue based RAS that can be independently regulated from the renal and vascular RAS. Greater insight into the mechanism by which angiotension-II (AII) exerts its action has been achieved through the study of molecular biology and pharmacological characterization of multiple receptor subtypes. This review summarises the features and distribution of several binding subtypes that may mediate the diverse functions of AII. Of these AT1 subtype is the most well known receptor which preferentially binds AII and AIII. The AT1 receptor site appears to mediate the classic angiotensin responses concerned with the body water balance and the maintenance of blood pressure. Less is known about the AT2 sites which also bind AII and AIII and may play a role in vascular growth. Recently, an AT3 has been discovered in cultured neuroblastoma cells and an AT4 site which preferentially binds AIV. It has been implicated in memory aquisition and retrieval and in the regulation of blood flow. Another important aspect covered is the primary and secondary messengers involved during the signal transduction after the binding of AII with receptors. A stress has also been given on the regulation of density and affinity of AII receptors by various physiological parametres as they affect the responses of RAS. Autoregulation by RAS, salt intake, development and aging and some of the hormones are important variables which could affect the AII receptors. Interactions of AII with various neuroeffector transmission involved in the regulation of water-electrolyte balance and BP regulation play an important role in the maintenance of the homeostasis. AII has been suggested to increase the NAergic transmission by enhancing synthesis, release, inhibiting reuptake by the presynaptic nerve terminals as well as enhancing cell responsiveness to the transmitter. The finding of existence of AII receptors in vagal afferent nerve terminals suggests that its baroreflex inhibitory effect is mediated by inhibiting neurotransmitter release at NTS in the baroreflex arc. Moreover, AII acts on the central receptors to stimulate AVP and ACTH secretion, drinking and peripherally increase synthesis and secretion of aldosterone. Interactions of RAS with kallikrein-kinin system and prostaglandins strongly support the existence of a balance between renal depressor and pressor substances. AII is now considered a growth promotor in cardiovascular tissues and the resultant vascular hypertrophy could contribute in the maintenance of hypertension. AII also plays a role in the kidney, not only as a regulator of hemodynamics but also in the structural changes occurring in a variety of renal disorders. In addition to the more well studied functions of RAS in RVH the review also highlights the potential contribution by the RAS to other clinically relevant syndromes such as aortoarterities induced RVH, hyperaldosteronism, heavy metal induced cardiovascular effects, diabetes mellitus and thyroid dysfunction. Although the receptor subtypes involved in these pathological states have not been definitely identified, research efforts in this direction are ongoing.